We study the empirical determinants of China's capital flight. In addition to the covered interest differential, our empirical exercise includes a rather exhaustive list of macroeconomic variables and a few institutional factors. Overall, our regression exercise shows that China's capital flight is quite well explained by its own history and covered interest differentials. The other possible determinants offer relatively small additional explanatory power. It is also found that China's capital flight responds differently to the components of covered interest differentials and to the positive and negative components of these variables. The response pattern, however, depends on the choice of data frequency. The general impression is that the monthly results are more intuitive than the quarterly ones.
Introduction
In the midst of the current financial crisis, it is hard to underestimate China's role in the global economy. Since its open-door policy was initiated in 1978, China has swiftly ascended to the league of major players in the world economy. Echoing its growing economic prowess, China has stepped up its interactions with the rest of the world apace.
Over the last two decades, China has strengthened its levels of trade and financial integration with the world economy, albeit at uneven paces. There is a plethora of analyses on China's trade integration. These studies usually emphasize China's supercharged export performance, the pressure of her demand on commodity prices, and the link between Chinese renminbi (RMB) valuation and global imbalances. 1 China's ability to draw in huge amounts of foreign direct investment (FDI), especially compared with its role as a provider in the world capital market, and its astonishing rate of accumulating international reserves in the new millennium also have attracted considerable attention in both academic and policy circles. 2 While a large collection of studies has accumulated in the last decade or so, there is still much to be done to understand the intricate relationship between China and the world economy.
The current study examines China's capital flight-an illicit financial channel through which China interacts with the world economy. Capital flight could be seen as a consequence of distortions induced by the political structure and the fiscal, monetary, and exchange rate policies. Indeed, China's capital flight is quite substantial. A quick check on the data shows that, in the 2000s, quarterly illicit capital outflows and inflows could be larger than the official FDI or the change in the external debts in the corresponding period.
Given its size, capital flight could have significant implications for the Chinese economy. For instance, it could adversely affect China's economy by draining needed resources from the domestic market and reducing the effectiveness of monetary and exchange rate policies. Capital flight also has implications for China's policy of further liberalizing its capital management policy. In general, a sudden and severe capital flight could inflict huge pains on an economy-the recent crises abound with examples of the detrimental impact of capital flight. 3 Given China's current stage of development and its proclaimed gradualism reform approach, one expects the conditions and environment that give rise to capital flight will exist and persist for a while. The extant academic studies focus on measuring China's capital flight and, at the same time, recognize a few determinants, including exchange rate policy, preferential treatments for foreign capital, and domestic and foreign return differentials; see, for example, Gunter (1996 , Ljungwall and Wang (2008) , Sicular (1998) , and Wu and Tang (2000) . 4 One hurdle facing studies on capital flight is the measurement issue. There are different interpretations of the term capital flight. One definition equates capital flight to cross-border fund movements that are taken to evade official capital control regulations. In this case, capital flight has no official record and, thus, it is hard to make a precise assessment of the size of capital flight. In this study, we adopt a commonly used procedure called the World Bank residual method to assess the magnitude of capital flight. Essentially, the residual method measures the capital flight by the difference between the reported capital inflow and outflow.
A key explanatory variable of our basic empirical framework is the covered interest differential, which measures the deviation from covered interest parity. The role of covered interest differentials is quite intuitive-one expects capital flight to respond to covered interest differential advantages. The basic framework also include standard economic determinants such as exchange rate volatility, real GDP growth, external debts, fiscal deficit, openness, real estate market index, and international reserves.
The basic framework will be extended in several directions. First, we introduce some China-specific institutional factors. The China-specific institutional factors include a political risk index, a dummy variable allowing for the effect of the US-China Strategic Economic Dialogue, a dummy variable for exchange rate policy reform, and a dummy variable tracking the evolution of China's capital control policy. It is anticipated that these factors could signal the path of RMB exchange rate in the near future and, thus, affect capital flight.
Second, we examine the presence of asymmetric responses to positive and negative covered returns. Outward and inward capital flights could be triggered by motivations other than searching for returns. For instance, in addition to capturing superior returns, outward capital flight is typical in developing countries for avoiding unfavorable political and economic conditions. 5 Thus, capital flight might respond differently to positive and negative covered interest differentials.
Third, we will examine the role of expected RMB depreciation. The main difference between expected RMB depreciation (RMB forward premium) and covered interest parity deviation is given by the US and Chinese interest rate differential. One may argue that the use of covered interest parity deviation may be too stringent as it involves Chinese money markets that are not accessible to everyone. On the other hand, the offshore nondeliverable RMB forwards are not (officially) subject to China's jurisdiction and, thus, could be viewed as a market indicator of expected currency movement. According to standard theory, expected currency depreciation (appreciation) could trigger capital outflow (inflow).
Fourth, studies on capital flight based on the World Bank residual method usually examine quarterly capital flight data. It is because the residual method uses balance of 228 Yin-Wong Cheung and XingWang Qian payments statistics, which are typically available at the quarterly frequency, to calculate capital flight information. Since capital could be transferred electronically rather than physically in the modern world, it is not unreasonable to expect that capital flight could respond to changes in economic and political situations in a relatively short period of time. If it is the case, then a natural concern is that the use of quarterly data could make it difficult, if not impossible, to reveal the interactions between capital flight and its determinants. Thus, it could be instructive to examine capital flight behavior at, say, the monthly frequency. To this end, we employ the Chow and Lin (1971) method to construct monthly capital flight data and compare the results from regression analyses based on quarterly and monthly capital flight data.
Capital Flight
The adverse effects of capital flight on the originating economy are quite well recognized in the literature. 6 The operational definition of capital flight, nonetheless, could be quite elusive and it covers a wide spectrum. The main difference between alternative measures of capital flight is the type of capital flow included in their calculations. It should be noted that, despite the usual connotation of illegality, capital flight could, at least technically speaking, have taken place via either legal or illegal channels. Thus, these measures could be interpreted as estimates of unrecorded, instead of illegal, transactions. Figure 1 graphs the time profiles of China's annual capital flight derived from the World Bank residual measure, the hot money measure, and the errors and omissions entry in the balance of payments statistics. 7 The residual measure is arguably the most commonly used measure in literature while the hot money measure is also often considered (Cuddington, 1986; World Bank, 1985) . While the errors and omissions entry mostly reflects the (net) unrecorded capital flow, it is a main component of other capital flight measures .
It is evidenced that these measures give a qualitatively similar portrait of the capital flight pattern. In essence, capital flight was relatively mild before 1990. It started to pick 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 To gauge its economic relevance, we plot China's capital flight and FDI inflow normalized by its fixed assets investment in Figure 2 . China's fixed assets investment is deemed to be a crucial factor driving its phenomenal growth. The residual method shows that capital flight could be more than 20% of fixed assets investment. The FDI capital is another significant driving force behind China's phenomenal growth. These ratios suggest that capital flight could easily offset, if not dwarf, FDI flow to China. The economic implication of China's capital flight is quite obvious if the capital transferring out of China is as productive as FDI.
With all its capital control measures in place, how could China have such volatile capital flight? Anecdotal evidence, indeed, has suggested that capital controls are always porous and (illicit) capital flows are not completely shut. A good share of historical capital movements occurs outside of formal regulations, as indicated by the errors and omissions entry of the balance of payments statistics. Even in the early stage of China's open-door policy, capital flight is attributed to corrupt officials running state-owned enterprises and beneficiaries of corruption and economic crimes. It is perceived that, taking advantage of regulatory loopholes, banks and corporations shuttle money in and out of the economy via, say, unrecorded cross-border transactions and mis-invoicing. Even China's capital controls present significant barriers for capital movements:they are not watertight and, apparently, do not dampen capital flight over time.
Empirical Analyses
The subsequent empirical analyses are based on capital flight data derived from the World Bank residual method, which is commonly adopted in empirical studies. A few advantages of the residual method are (a) its broad coverage, (b) it is intuitive, and (c) Percent 1982 Percent 1983 Percent 1984 Percent 1985 Percent 1986 Percent 1987 Percent 1988 Percent 1989 Percent 1990 Percent 1991 Percent 1992 Percent 1993 Percent 1994 Percent 1995 Percent 1996 Percent 1997 Percent 1998 Percent 1999 it could be easily replicated. 9 In essence, the residual method obtains an indirect measure of capital flight by comparing the "sources of funds" and "uses of funds." According to the World Bank residual method, capital flight is given by
Capital flight ExD NFDI CAD IR
where DExD is the change in external debts, NFDI is the net foreign direct investment, CAD is the current account deficit, and DIR is the change in international reserves. There is outward (inward) capital flight when the recorded sources of funds given by increases in external debts and net FDI inflow are larger (smaller) than the recorded uses of funds given by current account deficit and international reserve accumulation. When capital flight is positive, resources are leaving the country and not servicing the domestic economy. Alternatively, it reflects some disutility of domestic assets. When capital flight is negative, we have inward capital flight; that is, there is a relative preference for domestic assets.
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The Basic Model
One framework for analyzing capital flight is offered by the portfolio balance approach (Cuddington, 1986; Diwan, 1989; Dornbusch, 1984) . Intuitively, an economy tends to experience a capital drain when it offers a rate of return lower than the rest of the world. A persistent return differential, net of transaction costs, is only possible in the presence of capital controls. In the absence of perfect capital controls, return differentials induce capital flow but the flow is not strong enough to equalize domestic and foreign returns. To capture the idea, we consider the regression equation
where Ft is the capital flight variable given by the stock of capital flight and CIDt is the covered interest differential that measures the deviation from covered interest parity between the Chinese RMB and the US dollar (US$).
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Our quarterly capital flight data are derived from the balance of payments statistics provided by the State Administration of Foreign Exchange, China. The stock of capital flight variable is obtained by compounding capital flight data using the US$ London interbank offer rates and then discounting the resulting series by the US inflation rates. The sample period is from 1999:Q1 to 2008:Q2, which is constrained by the availability of data required to construct the capital flight variable and data on other variables used in the subsequent analyses. The covered interest differential is calculated from the three-month RMB interbank offer rate, the three-month US$ London interbank offer rate, and the corresponding spot and nondeliverable forward rates of RMB against US$.
12 A larger covered interest differential represents a higher covered return on RMB investment. 13 See Appendix Table A1 for a detailed description of these and other variables used in the exercise.
Technically speaking, equation (1) is an agnostic regression examining the (Granger) causal effect of covered interest differential on capital flight. The coefficient li gives the change in Ft for a unit change in CIDt. The lagged Ft's are included to control for spurious CIDt effects.
Before estimating equation (1), the Elliott et al. (1996) ADF-GLS unit-root test, which assumes the highest test power, was used to determine the stationarity properties of Ft and CIDt. Specifically, the ADF-GLS t test that allows for a linear time trend was used. The lag structure of the test was determined by the Bayesian information CHINA'S CAPITAL FLIGHT 231 criterion. See Elliott et al. (1996) for a detailed discussion of the test procedure.The test statistics calculated from the Ft and CIDt series are, respectively, -3.052 and -3.406-both are significant and reject the unit-root null hypothesis (Cheung and Lai, 1995) . Thus, equation (1) is not a spurious regression.
The results of estimating (1) are reported in the second column of Table 1 . In Table 1 and the subsequent tables we, for brevity, did not report the constant and trend estimates, which are presented in Cheung and Qian (2009b) . The covered interest differential variable, CID, has a negative coefficient estimate. That is, a large covered return on RMB investment reduces capital flight; a result that is consistent with the conventional wisdom. Nevertheless, the coefficient estimate has a t-statistic of -1.23 and is insignificant at the conventional 5% level.
The use of quarterly data could also make it difficult to disentangle the covered interest differential effect if, for instance, capital flight adjusts in less than a quarter. Indeed, if the contemporaneous covered interest differential variable is included in the regression, it has a significant and negative estimate. Nonetheless, a contemporaneous association between Ft and CIDt does not offer an ambiguous interpretation of capital flight behavior. We explore the data frequency issue in the next subsection.
Equation (1) is arguably simplistic for modeling capital flight. The absence of the relevant determinants could bias the estimation results. To better understand capital flight behavior, we extend (1) by including standard economic determinants of capital flight. (1), (2), and (3). Column (2) gives results based on equation (1), column (3) gives results based on equation (2), and columns (4) to (8) report results based on equation (3). See the text for detail. Robust standard errors are given in the parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. Q-stat (4) and Q-stat (8) are the Box-Ljung Q-statistics calculated from the first 4 and 8 estimated residual autocorrelations. None of the Q-statistics is significant.
232 Yin-Wong Cheung and XingWang Qian Drawing from the extant theoretical and empirical studies, we considered the following economic determinants of capital flight: China's real GDP growth rate, China's government deficit normalized by its GDP, the difference between the US and China inflation rates, the change in China's openness, the real estate investment return in China, and the change in China's international reserves normalized by its GDP. The last three variables deserve some comments. First, openness captures the import and export activity. It is perceived that capital flight could be related to mis-invoicing of exports and imports, which is a common strategy to evade capital controls and to move money in and out of China. Second, on the real estate market index, the strong Shanghai property market is perceived to be a triggering factor for hot money flowing into China started in 2003. Third, in recent years, the rapid build-up of international reserves has brought China the pressure to move capital overseas and, conceivably, to ease the effort to curb capital flight. Thus, it would be interesting to determine the empirical relevance of these variables to China's capital flight.
A description of these variables and their sources is provided in Appendix Table A1 . The theoretical links between these economic variables and capital flight are discussed in, for example, Cuddington (1986) , Dooley (1988) , and Dornbusch (1984) . 14 We estimate the regression equation
where Xt is a vector containing economic variables. In a pilot study, we found that these economic variables are mostly insignificant when they were included jointly or individually in (2) . It turned out that only the openness variable, dOPENNESS, is significant in our regression analysis; the results are presented in column (3) of Table 1 .
The insignificant results pertaining to the other economic variables are not reported for brevity and are available from the authors.
The openness variable has a positive and significant coefficient estimate. It is noted that capital flight through mis-invoicing may not show up in the balance of payments statistics. Nonetheless, it is widely perceived that trade mis-invoicing via under-and over-invoicing imports and exports is a main conduit for capital flight. If the motivation behind mis-invoicing is in line with the general one behind capital flight, then openness could bear some information on capital flight. A higher level of openness offers a better chance to manipulate the reported trade prices and the related capital flight. Our estimation results are in accordance with such an interpretation-an increase in openness implies an increase in capital flight.
In the presence of the openness variable, the coefficient estimates of both the lagged capital flight and CID variables are smaller in magnitude. The CID variable is only significant at the third lag instead of the first one. The switch in the responding lag to three quarters is quite puzzling-does it take three quarters for capital movement to respond, on the margin, to a change in covered interest differential? We will come back to the CID lag structure later.
Extensions
In addition to economic variables, we consider some institutional factors that are specific to China. Specifically, we augment equation (2) capital control policy. 17 These institutional factors, a priori, signify certain economic and political conditions that could affect capital flight. Again, data on these factors are described in Appendix Table A1 . To accommodate these institutional factors, we modify equation (2) to
where Zt is a vector containing institutional factors. The results of adding each one of these factors and all four of them together are presented in columns (4) to (8) in Table 1 . Individually, the exchange rate policy and Strategic Economic Dialogue variables have a positively significant impact and the two other factors have a negative but insignificant effect on capital flight.
The exchange rate policy variable effect is in accordance with the anecdotal evidence that the policy change released the pressure of a one-off sharp appreciation. Recall that the policy change announced on 21 July 2005 was a long-anticipated one and was accompanied by one-off 2.1% revaluation. Since then, the jump risk of RMB is quite small and not a factor deterring capital flight. The positive effect of the Strategic Economic Dialogues variable effect is likely attributed to stern statements and the uncertainty related to the Dialogue's outcomes.
When the four factors are jointly included in the regression, the exchange rate policy dummy variable is the only significant institutional factor-indicating the implication of the policy change dominates the other three factors.
In general, the adjusted R-squares statistics that measure the goodness of fit suggest that the specifications based on the standard economic determinants and the selected China-specific factors perform quite well. All the reported models have an adjusted R-squares statistic larger than 80%. The marginal explanatory power of the openness and institutional variables, nonetheless, seems low.
In the remaining part of this subsection, we explore two additional features that could shed some further insight about China's capital flight.
Historically, capital flight appears to be a more prominent phenomenon in developing than in developed economies. To be sure, developed economies experience capital flight-but it is usually associated with, say, money laundering that allows criminals to transfer gains from illegal activities including drug dealing and tax evasion. Besides money laundering, capital flight in developing economies is designated to circumvent capital controls, and to benefit favorable economic and political climates in overseas markets. Thus, the illicit capital movement in developing economies would be biased towards outward instead of inward capital flight. 18 In view of this, we anticipate China's capital flight could display asymmetric responses to positive and negative covered returns on RMB.
We define the variables CID CID Table 2 . The coefficient estimates of CID t − are larger in magnitude than the corresponding ones of CID t + and, with two exceptions, are statistically significant. In essence, the results indicate that a negative covered return on RMB has a stronger impact on capital flight than a positive covered return.
Comparing Tables 1 and 2 , the use of CID t + and CID t − instead of CIDt does not lead to substantial changes in the coefficient estimates of the lagged capital flight and openness variables. The noticeable change in institutional factor effects is that the SED variable becomes the only significant institutional variable.
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The second additional feature is related to the role of expected RMB valuation. Discussions of capital flight routinely refer to the role of currency speculation. Theoretically, the currency speculation effect should be accounted for by the covered return differential variable which is the sum of an interest differential component and an expected RMB depreciation component given by an RMB premium. However, one may argue that the use of covered interest parity deviation may not be relevant because the Chinese money market is not readily accessible to everyone. Further, in the early 2000s, it is perceived that speculation on RMB revaluation was a main factor driving capital movements. China's capital flight could, thus, respond differently to interest differentials and RMB expectations.
To investigate the individual roles of its components, we re-estimate equations (1), (2), and (3) with CIDt replaced by RDIFFt and PREMt, where RDIFFt is the threemonth RMB interbank offer rate minus the three-month US$ London interbank offer rate, and PREMt is the three-month RMB premium derived from offshore nondeliverable forward and spot rates. The offshore nondeliverable RMB forwards are not (officially) subject to China's jurisdiction and, thus, could be viewed as a market indicator of expected currency movement. Table 3 presents the estimation results.
Both RDIFFt and PREMt garner a negative coefficient estimate, indicating capital flight is discouraged by either a favorable interest rate differential or exchange rate premium. For each specification, the coefficient estimate of the PREMt variable is much larger (in magnitude) than that of RDIFFt. Nevertheless, PREMt is insignificant in all the cases presented in the table. RDIFFt, on the other hand, is significant in the absence of institutional factors and significant in three out of five other cases. Contrary to the hyped RMB revaluation effect in the early 2000s, the covered interest differential effect on quarterly capital flight is mainly driven by the interest differential RDIFFt variable. (1), (2), and (3) with the CID variable replaced by its positive and negative components. See the Notes to Table 1. CHINA'S CAPITAL FLIGHT 235 that has a significant coefficient estimate in the absence of institutional factors and is significant in three out of five other cases. That is, when the Chinese interest rate is higher than the corresponding US rate, there is a slowdown in capital flight. The result, however, is different from the one in Table 2 , which indicates that a statistically significant change in capital flight occurs when China experiences a negative covered return differential. A few observations from Tables 1 to 4 are in order. First, the capital flight variable displays considerable persistence. Second, trade openness is the main economic variable that has a statistically significant implication for capital flight. Third, the significance of selected institutional factors depends on specification. Fourth, the adjusted R-squares estimates show that the selected macroeconomic and institutional regressors offer some marginal explanatory power. The incremental improvement is, however, quite limited as these estimates are typically in the range of 83% to 89%. Fifth, the covered return differential variable is in most cases significant only with a lag of three quarters. On the other hand, its components-namely, the interest differential and RMB premium-affect capital flight with only a one-quarter lag. The concern is, of course, how long does it take to move capital in and out of the country.The capital flight (1), (2), and (3) with the CID variable replaced by its interest rate differential and forward premium components. See the Notes to Table 1. 236 Yin-Wong Cheung and XingWang Qian is also found to respond asymmetrically to covered interest differentials and their components.
Monthly Data
Most studies on capital flight rely on quarterly data that are typically retrieved from the balance of payments statistics. Depending on its speed of adjustment to changes in political and economic conditions, capital flight's reactions to its determinants might not be accurately revealed using quarterly data. Higher frequency data, say, monthly data, could offer a finer grid to gauge the information about capital flight behavior and better capture the interaction between capital flight and its determinants. In our exercise, monthly data are not available only for the capital flight and GDP variables. Thus, if we could construct monthly capital flight and GDP data from their quarterly counterparts and re-estimate various capital flight regression equations, we could have an alternative perspective on China's capital flight behavior. The method detailed in Chow and Lin (1971) is used to interpolate monthly data from the corresponding quarterly ones. Essentially, information from monthly data on comparable and related variables is used to obtain the monthly capital flight and GDP data from the corresponding quarterly data. Wilcox (1983) , for example, reports that the Chow and Lin method can successfully recover the essential dynamic (1), (2), and (3) with the CID variable replaced by the positive and negative interest rate differential and forward premium components. See the Notes to Table 1. CHINA'S CAPITAL FLIGHT 237 characteristics of a data series, including autocorrelation structure and turning points. The data construction procedure is described in the Appendix. The constructed monthly capital flight and GDP data and other monthly data series were then used to study capital flight behavior.The results of using the monthly data to re-estimate capital flight equations are reported in Tables 5 to 8 , which are presented in a format similar to Tables 1 to 4 . There are a few differences between the monthly and quarterly results. First, the sum of lagged capital flight coefficient estimates obtained from the monthly data is smaller than the corresponding one from the quarterly data. One possible interpretation is that the estimated persistence of monthly capital flight is lower than the one of quarterly data. It is noted that quarterly capital flight displays a single lag structure, while two lagged capital flight variables are significant in the case of monthly data. Thus, it is likely that, in this case, quarterly data are too coarse to reveal temporal interactions and they overstate persistence.
Second, the responses of monthly capital flight to the covered interest differential and its related variables are different from those of quarterly capital flight. In Tables 5  to 8 , the covered interest differential variable, CIDt, and its derivatives including CID t + , CID t − , RDIFFt, PREMt,RDIFF t + , RDIFF t − , PREM t + , and PREM t − are found to significantly affect capital flight with a one-month time lag. In a world where capital could move via various channels including electronic means, a response rate of one month appears not unlikely. For quarterly data, the effect of the covered interest differential variable and its derivatives is significant with a one-quarter or a three-quarter lag; a response lag that seems a bit long in the context of the modern capital market.
Besides the response time, there are other discernible differences. In Table 5 , the monthly overall covered interest differential effect given by CIDt is negative and is Notes: The table reports the results of using monthly data to estimate equations (1), (2), and (3). See the Notes to Table 1. 238 Yin-Wong Cheung and XingWang Qian significant in only three of the seven cases. Nonetheless, these monthly estimates are in general larger (in magnitude) than the corresponding ones in Table 1 . Monthly capital flight, similar to quarterly capital flight, responds asymmetrically to positive and negative covered interest differentials. However, monthly capital flight is found to respond to positive, but not negative, covered interest differentials in a statistically significant manner. That is, when the covered interest is in favor of Chinese RMB there is a slowdown or even a reverse of outward capital flight. This result is in sharp contrast to the finding in Table 2 that quarterly capital flight is significantly affected by negative, instead of positive, covered interest differentials. Apparently, the monthly results are in line with the media hype about the hot money flows to China in anticipation of RMB appreciation and dramatic growth opportunities.
The monthly interest differential and RMB premium effects are also different from those reported for quarterly data. In Table 7 , it is clear that the covered interest differential effect is mainly driven by the premium component. The coefficient estimates of PREMt are significant and larger (in magnitude) than those of CIDt in Table 5 , while RDIFFt has small and insignificant estimates. Again, the finding derived from monthly data, instead of quarterly data, lends support to the anecdotes that are quite common in the media on hot money influx triggered by, among other factors, an expected RMB appreciation.
The asymmetric effects presented in Table 8 are in accordance with the results in Tables 6 and 7 ; namely, it is mainly the positive return to RMB holdings given by nondelivery forward premiums that has a significant impact on monthly capital flight. (1), (2), and (3) with the CID variable replaced by its positive and negative components. See the Notes to Table 2. CHINA'S CAPITAL FLIGHT 239
These results reinforce the finding that the monthly and quarterly capital flight data reveal different sources of the covered interest differential effect.
Comparing the results in Tables 5 and 8 , we note that the effects of the covered interest differential and its related variables on monthly capital flight data are quite consistent across the specifications under consideration. The estimated covered interest differential effect is negative and is driven by returns in favor of RMB. Further, it is the premium component rather than the interest differential component that affects capital flight.
The quarterly data, on the other hand, give some conflicting messages about the covered interest differential effect. For instance, the response time shifts from one quarter to three quarters when a macroeconomic variable is introduced (see columns (2) and (3) in Table 1 ), and then reverts back to one quarter when its components RDIFFt and PREMt are considered (see Tables 3 and 4) . Further, the quarterly results are ambiguous on whether the capital flight is affected by positive or negative covered interest differentials-results in Table 2 are suggestive of negative ones, while those in Table 4 are indicative of positive ones. One possible explanation of imprecision is that the number of quarterly observations is quite small. Another possible explanation is that the ambiguity arises because the quarterly frequency may be too coarse to fully capture the adjustment mechanism that could have taken place in less than three months.
On balance, the monthly covered interest differential effects are more intuitive and appealing than the quarterly ones. A caveat is that the monthly capital flight data are 240 Yin-Wong Cheung and XingWang Qian derived (interpolated) from the quarterly data. Even though established standard statistical procedures are used to construct the data, there is no guarantee that these monthly data represent the true, but unobservable, underlying monthly capital flight dynamics. Thus, we should interpret these results with caution. Third, in the case of monthly data, the only statistically significant macroeconomic variable is, dIR, the international reserve variable. Specifically, an increase in international reserves (per GDP) deters capital flight. An increase in China's international reserves is typically associated with an increase in trade surplus and an increase in the economic and political pressures on RMB appreciation-these two factors are perceived to curb capital flight.The interesting observation is that the international reserve variable is significant in the presence of RMB premiums, other macroeconomic variables, and the selected institutional factors.
Fourth, with one exception, the four selected institutional factors are insignificant; either when they were included in the regression one at a time or as a group. The only significant case is given by the RISK variable in Table 8 with a negative coefficient estimate indicating a low level of political risk implies a low level of capital flight. CHINA'S CAPITAL FLIGHT 241
Concluding Remarks
We study the empirical determinants of China's capital flight. In addition to the key covered interest differential variable, our empirical exercise includes macroeconomic economic variables that are commonly considered in the literature and a few institutional factors. The results on covered interest differential effect are largely in accordance with the conventional wisdom-a favorable covered interest differential deters capital flight. Our exercise, nonetheless, shows that the specifics of the covered interest differential effect depend on whether monthly or quarterly data are considered. The monthly data, compared with quarterly data, offer results that are quite consistent across specifications examined and in line with the media anecdotes on capital flight and expected RMB appreciation. One result we do not expect is the limited impact of standard macroeconomic factors. Among a rather exhaustive list of macroeconomic variables, we only identify a few that are significant in China's capital flight regressions. Specifically, quarterly capital flight data are significantly affected by a trade openness variable, while monthly capital flight is significantly affected by an international reserve variable. The relevance of the selected institutional factors depends on both data frequency and regression specification. In general, the selected institutional factors do not offer a substantial marginal explanatory power even when they are significant; indeed, they are insignificant in most of the monthly specifications.
Overall, our regression exercise shows that China's capital flight-both at the quarterly or monthly frequency-is quite well explained by its own history and covered interest differentials. The other possible determinants offer relatively small incremental explanatory power. Our estimation results highlight the role of data frequencydifferent data frequencies could have some significant implications for the empirical capital flight behavior. For the current exercise, we consider the monthly results more intuitive than the quarterly ones.
It is believed that capital flight could adversely affect China's economy by diverting the needed resources and reducing the effectiveness of monetary and exchange rate policies. It also has implications for China's approach of further liberalizing capital management policy. With its proclaimed gradualism approach to economic reform, we do not expect China to implement dramatic measures to curtail capital controls and open up its capital account.Thus, we expect capital flight, even in the presence of official controls, will display its persistence in the near future.
Gradual policy changes, however, would reduce the need for moving capital around in an illicit manner. For instance, on 13 July 2009, China's State Administration of Foreign Exchange issued new rules that make it easier for both Chinese and foreign corporations to move foreign exchanges overseas. The change is part of China's continuing efforts to liberalize foreign exchange controls. We anticipate that these changes in control measures, even if they occur slowly, will remove some of the motivations behind the current capital flight and, thus, reduce its magnitude and economic impacts.
242 Yin-Wong Cheung and XingWang Qian information on variables that are closely related to GDP and, at the same time, available on the monthly frequency. Usually, these monthly variables are components of GDP. Wilcox (1983) , for example, reports that the Chow and Lin method can successfully recover the essential dynamic characteristics of a data series, including autocorrelation structure and turning points.
The residual method-based capital flight is given by
Capital flight ExD NFDI CAD IR
Monthly data on international reserves are available. Thus, we have to construct the monthly data on CAD, NFDI, and DExD. In our exercise, data on China's trade balance are used to derive the monthly current account balance. The net FDI series is derived using data on inward FDI. The monthly external debt series is derived from the regression framework given in Eaton and Gersovitz (1981) with a dummy variable capturing China's Qualified Foreign Institutional Investor program that was instituted in 2002 and allows designated foreign entities to participate in the local Chinese stock markets.
For the GDP data, only data on the aggregate consumption component are not available at the monthly frequency. Thus, we derived monthly consumption data using information on monthly retail sales on consumer goods, and the consumption of transportation and telecommunication services (Chang and Liu, 1951) .
